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cessing procedures, additives, packaging methods, and storage conditions
may be applied to increase shelf-life, microorganisms capable of growth
survive and ultimately grow. When such growth proceeds to the extent
that undesirable changes are perceptible to the processor, preparer, or
consumer, the food is deemed of inferior quality or spoiled and is rejected.
The distinguishing feature of perishable foods, in contrast to shelf-stable
foods, is that microbiological spoilage is an expected event. It will ulti-
mately occur even if the food has been prepared from wholesome raw
materials and has been properly processed, packaged, and stored.

Microflora of Processed Foods

Although the microflora of raw materials is usually heterogeneous,
processing of foods (except those that are sterile) often imposes a char-
acteristic and highly specific microbiological flora. The normal flora of
severely heat processed, but not sterilized, low-acid canned foods is com-
prised of thermophilic sporeforming bacteria, the most heat-resistant mi-
crobial components of the raw materials. The predominating flora of shelf-
stable canned cured meats consists of mesophilic aerobic and anaerobic
sporeforming bacteria, the predominant organisms resistant to the heat
process applied to these products. The normal flora of mayonnaise and
salad dressing is comprised of small numbers of sporeforming bacteria,
yeasts, and lactic acid bacteria. Aerobic sporeforming bacteria predomi-
nate in dry spices and in a number of dry vegetable products. Molds and
yeasts predominate in dried fruits. The normal flora in carbonated bev-
erages is comprised of yeasts. In each of the foregoing, the surviving and
predominating microflora reflects the nature of the raw materials, pro-
cessing conditions, packaging, and storage of the shelf-stable product.
However, spoilage is still possible. If the severely heat-processed canned
foods were exposed to high temperatures during storage, spoilage due to
the germination and outgrowth of thermophilic sporeforming bacteria might
occur. If shelf-stable canned cured meat were to contain excessive numbers
of aerobic sporeforming bacteria, growth of these organisms might result
in spoilage, despite an adequate heat process and normal levels of salt
and nitrite. Excessive levels of yeasts or lactic acid bacteria might result
in their growth and subsequent spoilage of the mayonnaise, despite levels
of acetic acid that would assure the stability of a product containing
"normal" levels of the same organisms. Time/temperature abuse of an
ingredient of a carbonated beverage (for example, a flavor) may lead to
the development of large numbers of yeasts that could overcome the effect
of carbonic acid, which would normally render the same beverage stable.
The normal flora in microbiologically shelf-stable products is, therefore,